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(57) Abstract: 

PURPOSE: To strip an organic resin insulating layer from a basic material 
with no adverse effect on a multilayer organic resin wiring layer by 
irradiating with ultraviolet rays. 

CONSTITUTION: A polyimide insulating layer 121 is formed on a silicon glass 
substrate 111. Polyimide insulating layers and wiring layers are laminated 
on the polyimide insulating layers 121 thus forming a first block 100 along 
with the polyimide insulating layer 121. When the first block is stripped 
from the silicon glass substrate 111, the silicon glass substrate 111 is 
irradiated with excimer laser 1 from the back side thereof. The ultraviolet 
rays emitted from the excimer laser 1 cause photochemical reaction with 
the polyimide insulating layer 121. Consequently, the polyimide insulating 
layer 121 is removed from the interface with the silicon glass substrate 



Ill which is thereby stripped from the first block. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The 1st step which prepares an organic resin layer on the substrate 
which penetrates a beam of light, and the field in which said organic resin 
layer of said substrate was formed are the manufacture approach of the 
organic resin multilayer-interconnection layer containing the 2nd step 
which irradiate a beam of light in an opposite field, and said organic resin 
layer is made to produce photochemical reaction, and exfoliates said 
substrate and said organic resin layer. 
[Claim 2] The manufacture approach of the organic resin 



multilayer-interconnection layer according to claim 1 characterized by 
said substrate containing quartz glass. 
[Claim 3] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 1 characterized by 
said organic resin layer containing photosensitive polyimide. 
[Claim 4] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 1 characterized by 
said beams of light in said 2nd step being ultraviolet rays. 
[Claim 5] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 4 characterized by 
said ultraviolet rays being irradiated by excimer laser. 
[Claim 6] The 1st step which prepares the 1st organic resin layer on the 
1st substrate which penetrates a beam of light, The 2nd step which carries 
out the laminating of a wiring layer and the organic resin insulating layer 
by turns on said 1st organic resin layer, The 1st block is manufactured 
by the 3rd step which prepares the 1st organic resin glue line on the organic 
resin insulating layer formed at this 2nd step, and a wiring layer. The 
4th step which carries out the laminating of an organic resin insulating 
layer and the wiring layer by turns on the 2nd substrate, The 2nd block 
is manufactured by the 5th step which prepares the 2nd organic resin glue 
line on the organic resin insulating layer formed at this 4th step, and 
a wiring layer. Said the 1st block and said block of the 2nd are connected 
by the 6th step which pressurizes while heating said the 1st block and said 
block of the 2nd, and pastes up mutually said 1st organic resin glue line 
and said 2nd organic resin glue line. The manufacture approach of the 
organic resin multilayer-interconnection layer characterized by 
exfoliating said 1st substrate from said 1st organic resin layer from the 
7th step which a beam of light is irradiated [ step ] in a field opposite 
to the field in which said 1st organic resin layer of said 1st substrate 
is prepared, and makes said organic resin layer produce photochemical 
reaction. 

[Claim 7] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 6 which a bump is 
formed in one [ at least ] front face of said 1st block and said 2nd block, 
and is characterized by connecting one [ at least ] wiring layer and said 
bump of said 1st block and said 2nd block in said 8th step. 
[Claim 8] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 6 characterized by 
said 1st substrate containing quartz glass. 
[Claim 9] The manufacture approach of the organic resin 



multilayer-interconnection layer according to claim 6 characterized by 
said 2nd substrate being a ceramic substrate. 
[Claim 10] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 6 characterized by 
said 2nd substrate containing polyimide resin. 
[Claim 11] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 6 characterized by 
said 1st organic resin layer containing photosensitive polyimide. 
[Claim 12] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 6 characterized by 
said beams of light in said 7th step being ultraviolet rays. 
[Claim 13] The manufacture approach of the organic resin 
multilayer-interconnection layer according to claim 12 characterized by 
said ultraviolet rays being irradiated by excimer laser. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture 
approach of the organic resin multilayer-interconnection layer which 
connects these and is used as a final multilayer-interconnection layer, 
after dividing and manufacturing especially a wiring layer to two or more 
blocks about the manufacture approach of an organic resin 
multilayer-interconnection layer of having the multilayer-interconnection 
layer which used organic resin for layer insulation. 
[Description of the Prior Art] The manufacture approach of the conventional 
organic resin multilayer-interconnection layer was what carries out the 
laminating of an organic resin layer and the wiring layer one by one from 
the lowest layer to the maximum upper layer. There is a method of dividing 
and manufacturing a wiring layer to two or more blocks as the manufacture 
approach of the organic resin multilayer-interconnection layer replaced 
with this. An example of the manufacture approach of the organic resin 
multilayer-interconnection layer using this approach is indicated by 
JP, 5-206643, A. By this approach, a final organic resin 



multilayer-interconnection layer is obtained by connecting two or more 
blocks manufactured beforehand. There are the following advantages in the 
above-mentioned manufacture approach. There is an advantage that 1st 
production time can be shortened. It is because two or more blocks can be 
manufactured in parallel. There is an advantage that 2nd it is reliable. 
In the conventional manufacture approach, heating and pressurization are 
repeated. Many heat stress at a subsequent process joins the layer of the 
bottom formed especially first. For this reason, degradation of organic 
resin resin arises in the lowermost layer, and the dependability of a 
multilayer-interconnection layer falls. On the other hand, by the approach 
of blocking and manufacturing a multilayer-interconnection layer, since 
there are comparatively few counts of a laminating of each block, 
degradation of an organic resin layer is prevented and the dependability 
of a multilayer-interconnection layer improves. The advantage that the 
manufacture yield can be improved is in the 3rd. If a defect occurs in which 
layer which carried out the laminating in the conventional manufacture 
approach, the whole multilayer-interconnection layer will become a defect. 
On the other hand, by the approach of blocking and manufacturing a 
multilayer-interconnection layer, a check of operation is performed in the 
phase of a block, only the block of an excellent article is connected, and 
a final multilayer-interconnection layer is manufactured. For this reason, 
the manufacture yield improves. 

[Problem (s) to be Solved by the Invention] On the other hand, there are 
the following technical problems in the above-mentioned manufacture 
approach. That is, by the above-mentioned manufacture approach, each block 
is formed on an independent substrate. For this reason, when connecting 
each block, a base material must be removed from a block. In the technique 
indicated by the above-mentioned official report, a block is formed on an 
aluminum substrate and this aluminum substrate is dissolved in the 
hydrochloric-acid water solution after block formation. And there was a 
trouble that the organic resin multilayer-interconnection layer itself 
will deteriorate at this process. Moreover, there is also an approach of 
making the substrate itself of having formed the block remain inside a final 
product like JP, 5-95191, A. However, in the case of this approach, a 
coefficient of thermal expansion is different in the substrate and the 
organic resin layer in which the block was formed. For this reason, in case 
heat is applied and interblock connection is made, there is a trouble that 
a crack may occur in a wiring layer. 

[Means for Solving the Problem] In order to solve an above-mentioned 
technical problem, the manufacture approach of the organic resin 



multilayer-interconnection layer of the invention in this application 
contains the 2nd step which irradiates ultraviolet rays in the field where 
the 1st step which prepares an organic resin layer on the substrate which 
penetrates ultraviolet rays and the field in which said organic resin layer 
of said substrate was formed are opposite, and exfoliates said substrate 
and said organic resin layer. 

[Example] Next, one example of this invention is explained with reference 
to a drawing. The outline of the organic resin multilayer-interconnection 
layer first manufactured by this example is explained. 
[0002] [Outline] In the organic resin multilayer-interconnection layer of 
this example, polyimide is used as organic resin which constitutes an 
insulating layer. Polyimide insulation layer thickness is 20 micrometers. 
Moreover, wiring width of face [ in / in the thickness of a wiring layer 
/ 10 micrometers and a wiring layer ] is 25 micrometers. Furthermore, the 
path of a veer hole which connects between wiring layers is 100 micrometers. 
As long as there is no notice special to a publication, the dimension of 
the polyimide insulating layer formed by this example, a wiring layer, and 
a veer hole shall follow this. Moreover, low-fever expansion coefficient 
photosensitivity polyimide is used for a polyimide insulating layer. 
Low-fever expansion coefficient photosensitivity polyimide is 
photosensitive polyimide whose coefficient of thermal expansion is 10 ppm 
- 30 ppm. On the other hand, the polyimide resin which has a glass transition 
point is used for a polyimide glue line. A wiring layer and a bump are formed 
withgold. After specifically forming a pattern with the photolithography 
technique which used the photoresist, it is formed by performing 
electrolysis gold plate on this pattern. 

[Manufacture of the 1st block] Reference of drawing 1 (a) - drawing 1 (c) 
and drawing 2 (a) - drawing 2 (c) forms the 1st block 100 on the quartz-glass 
substrate 111 in step 1 - step 6. 

[Step 1] Reference of drawing 1 (a) forms the uniform polyimide insulating 
layer 121 on the quartz-glass substrate 111 in step 1. The thickness of 
the quartz-glass substrate 111 is 2mm. Moreover, the polyimide insulating 
layer 121 is formed using low-fever expansion photosensitivity polyimide. 
[Step 2] Reference of drawing 1 (b) forms a wiring layer 131 on the polyimide 
insulating layer 121 in step 2. A wiring layer 131 is formed by the usual 
approach. That is, after forming a pattern with the photolithography 
technique which used the photoresist, a wiring layer 131 is formed by 
performing electrolysis gold plate to this pattern. It is used as connection 
wiring, and also a wiring layer 131 is used as wiring for touch-down. 
[Step 3] Reference of drawing 1 (c) forms the polyimide insulating layer 



122 on a wiring layer 131 in step 3. The veer hole 141 is formed in the 
polyimide insulating layer 122. The polyimide insulating layer 122 and the 
veer hole 141 are formed at the following processes. As the 1st process, 
the varnish of low-fever expansion photosensitivity polyimide is applied 
on a wiring layer 131. The applied polyimide varnish is exposed and 
developed as the 2nd process, and the veer hole 141 is formed. As the 3rd 
process, the cure of the polyimide varnish with which the veer hole 141 
was formed is carried out. Of this, the polyimide insulating layer 122 and 
the veer hole 141 are formed. The thickness of the polyimide insulating 
layer 122 is 20 micrometers. 

[Step 4] Reference of drawing 2 (a) carries out the laminating of a wiring 
layer 132, the polyimide insulating layer 123, and the wiring layer 133 
to order on the polyimide insulating layer 122 in step 4. These layers are 
formed by repeating and performing the process of step 2 and step 3. The 
dimension and the quality of the material of these layers are the same as 
what was formed at steps 2 and 3. 

[Step 5] Reference of drawing 2 (b) forms the polyimide glue line 151 and 
the veer hole 143 on a wiring layer 133 in step 5. The polyimide glue line 
151 and the veer hole 143 are formed at the following processes. As the 
1st process, the polyimide varnish which has a glass transition point is 
applied on a wiring layer 133. That is, the polyimide glue line 151 differs 
in the property of the polyimide used from the polyimide insulating layers 
121-123. The applied polyimide varnish is exposed and developed as the 2nd 
process, and the veer hole 143 is formed. As the 3rd process, the cure of 
the polyimide varnish with which the veer hole 143 was formed is carried 
out. Thereby, the polyimide glue line 151 and the veer hole 143 are formed. 
The thickness of the polyimide glue line 151 is 10 micrometers. 
[Step 6] Reference of drawing 2 (c) forms a bump 161 in step 6. A bump 161 
connects the 2nd the block and the block of the 1st which are created at 
the below-mentioned process. A bump 161 is connected to a wiring layer 133 
through the veer hole 143. After a bump 161 forms a pattern with the 
photolithography technique which used the photoresist, she is formed by 
performing electrolysis gold plate on this pattern. The thickness of gold 
plate is 10 micrometers. The 1st block 100 is formed of the process of steps 
1-6. At step 4 of this example, the laminating of the two-layer wiring layer 
was carried out as an example. At an actual process, the number of wiring 
layers formed at step 4 is defined according to the total number of wiring 
layers which should be contained in the 1st block 100. 
[2nd block] Reference of drawing 3 (a) - (c) and drawing 4 (a) - (c) forms 
the 2nd block 200 on a ceramic substrate 211 in step 7 - step 13. There 



is no limit in the chronological sequence by which steps 1-6 and steps 7-13 
are performed. That is, steps 7-13 may be performed by the point or 
coincidence rather than steps 1-6. 

[Step 7] Reference of drawing 3 (a) forms a wiring layer 231 on a ceramic 
substrate 211 in step 7. A ceramic substrate 211 has a pin 212 in a field 
opposite to the field in which a wiring layer 231 is formed. A pin 212 is 
used as an I/O signal pin and a power-source pin after completion of a 
polyimide multilayer-interconnection substrate. A wiring layer 231 is 
formed by the same approach as step 2. It is used as wiring for connection, 
and also a wiring layer 231 is used as wiring for touch-down. 
[Step 8] Reference of drawing 3 (b) forms the polyimide insulating layer 
221 on a wiring layer 231 in step 8. The veer hole 241 is formed in the 
polyimide insulating layer 221. The polyimide insulating layer 221 and the 
veer hole 241 are formed by the same approach as step 3. 
[Step 9] Reference of drawing 3 (c) forms a wiring layer 232, the polyimide 
insulating layer 222, and a wiring layer 233 on the polyimide insulating 
layer 221 in step 9. These layers are formed by the same approach as step 
4. 

[Step 10] Reference of drawing 4 (a) forms the polyimide insulating layer 
223 on the polyimide insulating layer 222 in step 10. The veer hole 243 
is formed in the polyimide insulating layer 223. The polyimide insulating 
layer 223 and the veer hole 243 are formed by the same approach as step 
3. 

[Step 11] Reference of drawing 4 (b) forms a wiring layer 234 on the 
polyimide insulating layer 223 in step 11. A wiring layer 234 is formed 
by the same approach as step 2. 

[Step 12] Reference of drawing 4 (c) forms the polyimide glue line 251 on 
a wiring layer 234 in step 12. The polyimide glue line 251 is formed by 
the same approach as step 5. The thickness of the polyimide glue line 251 
is the same as the case of step 5. The 2nd block 200 is formed of the process 
of steps 6-12. At steps 9-11 of this example, the laminating of the wiring 
layer of three layers was carried out as an example. At an actual process, 
the number of wiring layers formed at steps 9-11 is defined according to 
the total number of wiring layers which should be contained in the 2nd block 
200. 

[Connection between the 1st block 100 and the 2nd block 200] Reference of 
drawing 5 - drawing 8 connects the 1st block 100 and the block 200 of the 
2nd in step 13 - step 20. 

[Step 13] Reference of drawing 5 connects the 1st block 100 and the block 
200 of the 2nd heating and by pressurizing in step 13. Connection of the 



1st block 100 and the 2nd block 200 is made at the following processes. 
Positioning of the 1st block 100 is performed as the 1st process. That is, 
positioning of the 1st block 100 is performed so that the bump 161 of the 
1st block 100 may be inserted in the predetermined veer hole 244 of the 
2nd block 200. As the 2nd process, the 1st block 100 is laid on the 2nd 
block 200. As the 3rd process, each block is heated so that it may become 
the temperature more than the glass transition point of the polyimide glue 
lines 151 and 251. With this heating, the polyimide glue line 151 and the 
polyimide glue line 251 paste up mutually. Moreover, in this step, a bump 
161 dissolves and it connects with a wiring layer 234. That is, the 1st 
block 100 and the block 200 of the 2nd are connected electrically. The 
concrete heating / pressurization approach is as follows. Heating / 
pressurization process is performed with auto PUREGU mold vacuum press 
equipment. A pressurization gas uses nitrogen gas. A pressurization 
pressure and heating / pressurization time amount are 350 degrees C, 14kg 
[/square ] SENCHIMETA, and 60 seconds whenever [ stoving temperature ], 
respectively. Moreover, at this heating / pressurization process, a 
substrate is laid on a platen. The laid substrate is sealed with a polyimide 
film and the interior is made into a vacua. Thereby, it can press in 
homogeneity. In addition, sealing by the polyimide film applies jointing 
material to the perimeter of a platen, and is performed by pasting up the 
perimeter of a polyimide film on this jointing material. 
[Step 14] If drawing 6 (a) is referred to, in step 14, ultraviolet rays 
will be irradiated by the quartz-glass substrate 111 by excimer laser 1. 
This step is the characteristic part of this invention. Since the 
quartz-glass substrate 111 is transparent, the ultraviolet rays which 
excimer laser 1 irradiates penetrate the quartz-glass substrate 111, and 
reach the polyimide insulating layer 121. Photochemical reaction arises 
in the part in which ultraviolet rays were irradiated among the polyimide 
insulating layers 121 located in an interface with the quartz-glass 
substrate 111. By this photochemical reaction, the quartz-glass substrate 
111 and the polyimide insulating layer 121 exfoliate. When KrF is used as 
laser gas, the excimer laser 1 with a wavelength [ of 248nm ] and an energy 
density of 0. 8J [/square centimeter ] can remove the polyimide insulating 
layer 121 with a thickness of about 1 micrometer. As excimer laser, 
industrial excimer laser INDEX200 series by Sumitomo Heavy Industries, Ltd. 
can be used, for example, moreover — the photochemical reaction of the 
exposure light of excimer laser 1, and the polyimide insulating layer 121 
— the Materials Science Society of Japan issue "material science" — it 
is indicated by 115th page - the 121st page of the 3 volume [ 26th ] No. 



(July, 1989). At this step, since the quartz-glass substrate 111 is 
exfoliated by excimer laser 1, the 1st block 100 does not deteriorate. 
Moreover, at this step, since exfoliation is performed by the photochemical 
reaction, the 1st block 100 is not heated too much. For this reason, the 
1st block 100 does not cause a failure by heat stress. 
[Step 15] Reference of drawing 6 (b) moves excimer laser 1 in step 15. That 
is, since all the adhesion sides of the quartz-glass substrate 111 and the 
polyimide insulating layer 121 are exfoliated, excimer laser 1 is moved 
so that the quartz-glass substrate 111 whole surface may be scanned. 
[Step 16] Reference of drawing 7 (a) removes the quartz-glass substrate 
111 from the polyimide insulating layer 121 in step 16. 
[Step 17] Reference of drawing 7 (b) forms the veer hole 1241 in the 
polyimide insulating layer 121 in step 18. The veer hole 1241 is formed 
of a dry etching process. 

[Step 18] Reference of drawing 8 (a) forms a bump 1261 on the polyimide 
insulating layer 121 in step 19. A bump 1261 connects with a wiring layer 
131 through the veer hole 1241. A bump 1261 is formed by the same approach 
as step 6. 

[Step 19] Reference of drawing 8 (b) forms the polyimide glue line 1251 
on the polyimide insulating layer 121 in step 20. The veer hole 1242 is 
formed in the polyimide glue line 1251. The polyimide glue line 1251 and 
the veer hole 1241 are formed by the same approach as step 5. The 1st block 
100 and the block 200 of the 2nd are connected by steps 13-20, and the block 
layered product 1200 is formed of them. 

[Step 20] Reference of drawing 9 connects the 3rd block 300 on the block 
layered product 1200 in step 21. The 3rd block 300 is formed by the same 
approach as the 1st block 100. The block layered product 1200 and the 3rd 
block 300 are connected by the same approach as steps 13-20. Moreover, the 
quartz-glass substrate 311 adhering to the 3rd block 300 is the same 
approach as steps 14-16, and is removed from the 3rd block 300. Step 13 
- step 20 are repeated until it carries out the laminating of all the 
predetermined blocks. 

Stereo mode] besides [ This invention other than an above-mentioned example 
can deform variously, and can be carried out. Although gold was adopted 
as the 1st as a wiring material in the above-mentioned example, low 
resistance metals, such as copper, can also be used. Although the ceramic 
substrate 211 was adopted as the 2nd as a base material of the 2nd block 
200 in the above-mentioned example, a hard organic resin substrate can also 
be used instead of a ceramic substrate 211. The shaping substrate of 
polyimide resin can be mentioned as an example of a hard organic resin 



substrate. In the case of a polyimide resin shaping substrate, a pin 212 
is attached in the penetration through hole formed in the substrate by 
driving in a pin 212. When a polyimide resin shaping substrate is used as 
the base material of the 2nd block 200, the coefficient of thermal expansion 
of the 2nd block 200 by which a laminating is carried out on it, and the 
coefficient of thermal expansion of a base material can be made in agreement. 
The failure by heat stress is prevented by making a coefficient of thermal 
expansion equal. For this reason, especially heat stress is suitable for 
manufacture of the wiring substrate of the large area quantity laminating 
which poses a problem. Although it applied when a polyimide 
multilayer-interconnection substrate was divided into a block and the 
exfoliation process by excimer laser was manufactured [ 3rd ] by this 
example, the applicability of this invention is not limited to this. That 
is, this invention is applicable to all the techniques for which exfoliation 
with a polyimide insulating layer and a base material is needed. Although 
polyimide was used [ 4th ] as an insulating-layer ingredient of a 
multilayer-interconnection layer by this example, the applicability of 
this invention is not limited to this. Anythings can be used, if 
photochemical reaction is produced and exfoliation with a base material 
can be performed by this photochemical reaction by irradiating a beam of 
light. 

[Effect of the Invention] As mentioned above, the block with which the 
organic resin multilayer-interconnection layer was formed, and its base 
material were made to exfoliate in this invention using the photochemical 
reaction of excimer laser and an organic resin insulating layer. For this 
reason, an organic resin multilayer-interconnection layer does not 
deteriorate at an exfoliation process. Moreover, the failure of the organic 
resin multilayer-interconnection layer produced at an exfoliation process 
can also decrease. That is, this invention has the effectiveness that the 
dependability of an organic resin multilayer-interconnection layer 
improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing showing the manufacture approach of the 1st block in 

order of a process among one example of this invention. 

[Drawing 2] Drawing showing the manufacture approach of the 1st block in 

order of a process among one example of this invention. 

[Drawing 3] Drawing showing the manufacture approach of the 2nd block in 

order of a process among one example of this invention. 

[Drawing 4] Drawing showing the manufacture approach of the 2nd block in 

order of a process among one example of this invention. 

[Drawing 5] Drawing showing the connection method of the 1st block and the 

2nd block in order of a process among one example of this invention. 

[Drawing 6] Drawing showing the exfoliation approach of of the 1st block 

and base material in order of a process among one example of this invention. 

[Drawing 7] Drawing showing the production process of a block layered 

product in order of a process among one example of this invention. 

[Drawing 8] Drawing showing the production process of a block layered 

product in order of a process among one example of this invention. 

[Drawing 9] Drawing showing the connection method of a block layered product 

and the 3rd block in order of a process among one example of this invention. 

[Description of Notations] 

1 Excimer Laser 

100 1st Block 

111 Quartz-Glass Substrate 

121 Polyimide Insulating Layer 

122 Polyimide Insulating Layer 

123 Polyimide Insulating Layer 

131 Wiring Layer 

132 Wiring Layer 

133 Wiring Layer 
141 Veer Hole 
143 Veer Hole 

151 Polyimide Glue Line 

161 Bump 

200 2nd Block 

211 Ceramic Substrate 

212 Pin 

221 Polyimide Insulating Layer 

222 Polyimide Insulating Layer 

223 Polyimide Insulating Layer 
231 Wiring Layer 



232 Wiring Layer 

233 Wiring Layer 

234 Wiring Layer 
241 Veer Hole 

243 Veer Hole 

244 Veer Hole 

251 Polyimide Glue Line 
300 3rd Block 

311 Quartz-Glass Substrate 
1200 Block Layered Product 

1241 Veer Hole 

1242 Veer Hole 

1251 Polyimide Glue Line 
1261 Bump 
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MBS 1 © t»Mffr 6 *J«f 5 C «fif« £ f § *r 

SuIBH8«X-r'y7°tcfcv>T, fflfBfg 1 ©7"a -y ^ iiM 

IBM! 2 07p -y * t < t fc-^jsaSH 

> 7° £ ft* C t % f 5 lt*fl 6 IB«c«^ 



£ i:*«F«i:-rsiiS*^6lS«0^awSlii^«iaiaHO 

$^ia73 7£o 

cis^w i o ] mm 2 ©asstf # u ■< % mmzs 
tsct mm. £?% 6 mmmmmmmmm 

:mxm 1 1 ] wsm \ nmmmmt^mm^ u >r 
AiJiit'S § c i: *w At t -r § iisfl 6 tm<DM m 

[If #8 1 3 ] fflKSfittMltf X+S/V U-^'fC iot 

,TO£ns c 4:*«riti:*SM#JSl l 2 jKiKCEWtttll 

[^BJMffl&tftiW] 
[0 0 0 1] 

fc#WLT«3Sf*£sa<fc*. cojsrs*fflv>ftfi 
ffifli^jBaasBossiit^ffiw-eiift^iia^s - 2 0 6 6 

i: ^T? f 5 i: ^ a f 5. JS 

Sp a p©7n -y f ©**SfggLTg»W!Q:^»S3IS 
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fc, WrMip 5 - 9 5 1 9 l^Ocfc^tc, 7n 7 ^*M 
&&%o LfrLKtfh, CO^ffiwJf^ 7P7^» 
ccDfc*6, ia^T7n7^l»lT5llc, IBM 

46, *IB5gW©^««fjli^eBB*IHOll!ijfi75rffiti, ska 

m.*m&tz3&±K.Gimmm*fflf%m i oxf? 

**J«-r *» 2 ©Xx-y 7 

^Hiaasi©«£iiistov^iKwr5o 

[0 0 0 2] [MBS] #I»M$M^«IEI1U1T 

Jj«'MSK*6«WOW«t±2 0;im-efeSo &fc. 
E*aHOiiff{± 1 0 iB!MA(c43(tS£IMlHtt2 5 
(imT*5„ £F»tc, IS*Jl«P^g£^r£7V7*-;l/ 
OSfi 1 0 0(imW o iE«K«fgiJ©»r»>tf&^|® 

IBHSffifttf 10ppm-30pp mOffltttttf WSK 

ffl/H L fc 7 * hU V ? 7 7 -kwtv < * - y b 

[Sl£D7'n-y^OSa5g] Hi (a) -01 (c) fcj: 
y'02 (a) -02 (c) %#fiSfSfc, Xf77"l~ 
*rv7'6fc*5^T, E^^^XSfil 1 1 ±(cgf 1 cd 
7n>y£ 1 0 otfMStiS. 

[Xf7 7"l) 0 1 (a) *mm%h, Xr-y7°HC 
fct^T, ElStfvXgffil 1 l±fc, ^*W5F 
ffiigUi 1 2 1 *TO$tli»o 1 1 1 Off 

Stt2mmfJ§„ gfc, sP'J-TS KlfilMIl 2 Hi, 

[X'r>y72] 01 (b) Mt§t Xr-y7°2(C 

fc^r, jpu-cs KietM 1 2 i ±Kmms 1 3 1 
ritens. essr 1 3 n±, mn^m-^^n^o 



t4t>%, 7* f u^h*«fflU7* f u yy^7 
^-ftffitcfc^T/^-y^^Lft^ 

fcfc J: -a T» Etgfli 3 1 MB 

gSc^n^o sssn 3 it*, aaiBWfcLTffifflsns 

[Xf->y7°3] 0 1 (c) *#fiHf*i:, X-f>y7°3tc 
fc^T, EMM l 3 1 U 3 KKSMW 1 2 2 ffl? 
fi?2ni). # U -Y 3 KttflUI 1 2 2fcM\ 7V7*-;l/ 
'14 1 ^M?tl5. *U^5K$6iI 1 2 2 3o=fclf7" 
-f 7*-;!/ 1 4 Hi, W"R0lS?JBfi!tSft*o » 1 <0 

«ssi 3 i±tca^^n5o i2rastbt, 

F7^Xtfmft> SlfcStU 7V7*-;l> 
1 4 l«?ti5 0 ®3©lSi:bT, ^V7*-;l/ 

i 4 i*wsnf;i'j^5Fy-x^j7^n5o 

iHlfcJJoT, !i«^SFl!lil 2 2fc t fctf<7V7* 

-;w 4 1 *%M?ni>o spu 5 Ymm 1 2 2 

[Xf7 7"4) 02 (a) *#fiB-T5i:, Xr'y74ic 
*5^T, IBH* 13 2, #iM3 KteHIM 1 2 3fe«ttf 
EfllJi 1 3 3AV it?U^5 FttSl 1 2 2±tcjifca« 
^n§ 0 :n60ltt, XT--y72fcJ;0 : X7 : --y7°3O 

6 ©*® rfffitJJ: tfflH«\ Xf - -y 7 2 J; 3 TffM 

[Xf7 7"5] 02 (b) Xx-y7°5tC 
*3^T, BBSMI 1 3 3±K#'J-f5 KJg«S 1 5 1 

1 5 i*J:tf^-r7*-;H 4 3«, WTOlSTJKfili 
?tl5„ IlOIgfcLT, ^^XlsM^ttS^'J 
F7^X^\ BSkUl 1 3 3±KStAi*tt4. "T^t- 
"fe, jS'J-TS Fg#S 1 5 1 fc*^$FilI 1 2 1 
- 1 2 3 fffl^tlS*M5 KOttK^Sft 

§ 0 ^2©IfIi:LT, S^Sn^JpUl'S F7-X^ 
S«*n, 7V7*-;H 4 3WWo S 
3 0X@i:LT, 7V7*-;H 4 3«Sn/c^'J 

wtm 1 5 1 fcit^7V7^-^ 1 4 3*w?n§ 0 

#<M5 KSfl 1 5 1 OJPStt 1 0 /xmT'fe^o 

[Xr-y76] 02 (c) £#MlT§t, Xx'y7°6K 

fe^T, ^y7i 6 ltfMJtis, /^y7i 6 latt 
aoxaTfffia^nss 2 c7n >y ^ 1 oyn y ^ 

tttmmtZo Wf\ 6 Hi, 7V7*-;H 4 3£ 
frLT, SBitm 1 3 3tcg^£tii>o Ay7l 6 1 fi, 
7* FUv ! XF^fsgfflbft7^ F'JV^77^-WiT 
/^-y^ffMLfctt, CO/^->±»C«»^^ -y* 

sasfiitfctoTjBfiKsnso ^^y+owstii 0 

(imt'SI. Xr-y7l~6<DI?I£<£oT, ^ 1 ©7 
n-y^ 1 0 0«Jti§ o *§WiJOX-r-y7°4-e 
t±, -^JtUT, 2ifcolB^Jl^«iiL/co ^BS©IS 
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m $ i <d7p '^ioo t^na^t^EHiUiR 

(S2C7n-^) 03 (a) ~ (c) *5«fctfBI4 
(a) - (c) Z&m&t. Xf--y7 P 7~Xf--yyi 

fv^l~6 £9 fc$fcfcL<t±I^B#f<:, Xr-y 7°7~1 

[XT7^7) 03 (a) fctBSfSi:, Xf--y7 P 7tC 
*5^T, t757^1S2 1 1±KBEM*2 3 1 tfffM 

?n§o «5 v tmm 1 1 a, £m«2 3 1 

sn3ffii:£tt©Efc, ^yz l 2%fi?& 0 tf>2 l 

2 # u 5 h'&mmmivftim. xttiMm t° 

yfc<fctMigh°yi: LTffiffl?n5„ BBHSJI2 3 l ti, 
Xx-y7°2hP«cD^?£TffMSn§ 0 EMff 2 3 1 

(Xf-y/8) 03 (b) %#mt*£* Xf'yy8t 

fc^r, Etss 2 3 1 ±t#u -c 5 mms 2 2 1 # jg 

fcZtl% 0 #'J-C5K#6WI2 2 ICS, ^7*-;b 
2 4 1 Wl?n§ 0 FMMM2 2 1 fe^tf?' 

^7*-;b2 4 U±, Xx^7°3 t^U7}?MM$n 
§0 

[Xx-y 7°9] 03 (c) %#m*&£* 7ff^9E 
fc^T, sp !M 5 K^Ji 2 2 1 ±fc, IBfctlf 2 3 2, 

# 'M 5 K8SHW 2 2 2 feJctfEttff 2 3 3 *TO?n 

5c ens 0*14, xr-y7°4 fcrau^ffi-pflgjsst^n 

[Xf7 7'10] 04 (a) *#!Bf*i:, Xf--y7°l 

0 K*jv^Ts # 'M 5 KKUM 2 2 2 ±£# U ^ 5 KJ6 

*m 2 2 3 «?n^o # u ^ 5 mmm 2 2 3 k 

«\ ^7^2 4 3i)«?M„ *W5K« 
12 2 3fciy~7V7*-^2 4 3 t±, Xx-y7°3 tP 

(Xx>y7°l 1] 0 4 (b) %#^-r§fc, Xr'y7°l 

1 Kfc^T, ^'J^$Fjeil2 2 3±fcEMUi2 3 4 
JIMS ft*. EMlfl 2 3 4 ft, Xr>y7°2i:^i;7?rS 

[xf^yi 2] 04 (c) z&mtzt. xv-yy'i 

2Cft^T, B3tM2 3 4±fcjKUl'5 F»*l2 5 1 
WM?n5„ #'J^5KSf*M2 5 Hi, Xf775 
h^WST«2W„ #U^F«*l2 5 l<om 
Xr>y7°5(D^i:|pIUT-fc?. 0 Xy--y7°6~l 
2<DlStcd;oT, pg2<D7n>y £ 2 0 0#^JjSc£ft 
5= #^S6$j£)Xr-y7°9~ 1 1 -$JtLT, 3 
lOE*l«*a«Lfc. £(B<0IgT?M:, IS2 07"n>y 

* 2 0 0K£i:nS^t±E*SS»K:fSi;T, Xr-y7° 

9~i lT-ffM^n^se^n^Sto^n^o 



[If! 1 £> T^y 7 1 0 0i:^2O7n>y^ 2 0 0i:<0}S 
ffi] 05-08 W,gf3£> Xf7713~Xf77* 
2 0 fc&t^T, 1 <737'n 7^1 0 0 fcfg 2 ©7*n >y £ 
2 0 0i:«?Wo 

[Xf"-y7°13] H5*#BSf5i:, Xxy 7° 1 3 fCfc 

t^T, iralS- *pE-r5cfcfcj:tK fgi<D7'n-y^ 1 o 
0fc*2O7ny*2 00il!lC»((SnS, ffi 1 ©7'n 
-y 7 1 0 0 £2g 2 £>7'n 7^200 OSlttttWTOXa 
TtffenSo US 1 OlSfcUT, £§ 1 ©7Q7* 1 0 0 
©ffiHifci&tffTfcla*. t |gl<D7'n>y^ 1 0 
0evSy7°l 6 1 #\ H2CQ7'n-y7 2 0 OomfctoV 
-f7#-/I/2 4 4fc}$ASft3.J:3ti:, |g 1 co7'P'y^ 

1 oo0ffiB8w>#fTtatt*o m"2©ietLT, 33 1 

©7n-y ^ 1 0 0^2©7*D7 * 2 0 0±lCilK£n 
5» m"3<DIgi:LT, tf'J-i'S KJfiSSl 5 l*5«fctf 

2 5 l o^7^K»^iW±oaaKft« J;3f;:, &7'a 

M 1 5 1 = FJg*f 2 5 1 fctf, SWc:8S*f 

5„ Sftc(DXf77'tfcVT > /n>7°1 6 
U IBH/l 2 3 4 £»T5o tat>-6s Sl©7n«y 
^100^2 ©7*n 7^2 00 fctf, 

mEEt^Mum-mEmmi., ^n^n, 350 

"C, 14k g/ira-fe fcJ:t>'6 0#Tfe 

CXr>y7°l 4] 06 (a) ^SSfSi:, XT7 7° 1 
4K»^Ts I+'y-7l/-+f UC «fc raTEJStf? XSS 
1 1 Hc^^W^tii-o *Xx-y7 0 ^*^O# 

«wa5»?a6* 0 SM7XHS1 1 i^jgH^T-fe§/t 

46, i+^Mi«Sitll«li, 5^^7X 

as 1 1 1 *JiiiL, Fin 1 2 1 tsaarr 
§o E3$^xasi 1 1 to^stffiii-rs^u-rs 

K«S8W1 21©^, ^^*W$n/cg^T«, 

^xas i 1 1 s Ktgflw 1 2 1 tmmzn 

%>o U-f-^XtLTK r F*ffi^fci§£, ifi2 4 
8nm ( I*K-S*0. 8 J/TO-fe>^p<-h^ 

5 KKsttA 1 2 1 fcufo^rscfctf^ts. i^vu 

llfflx* J/VU— *f I ND EX 2 0 0i/>J-X*ffl^« 
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f 5 Kte»jf 1 2 1 tcomt¥s.mc-D^Tit, a*« 
•mm^mi rmm¥i ^26#^3^d989¥ 

7^) mil 5H~^1 2 lHKKttSftTV^. #X 

1 1 lfcujarrsfc*, sic7n7^ i ooi^tr 

TSUlffi^fTtJnsOT, ffl 1 <D7P7 7 1 0 O^jflfiK 

(X-r77l 5) 0 6 (b) *#Bg"TSi:, XT77M 
-6, E3S#7*2Sffi 1 1 1 tJp'M5 KttMtfl 1210 

[7.7-77° 1 6] 0 7 (a) *#Rg"r«fc, 7x77° 1 
6l:*s^T, E3S#7XSffil 1 1 FIJI'S KKStM 

1 2 i^p,Pts^n§ 0 

[X777M 7] 07 (b) Xr77°l 
8fc*l^T, tf'MSKIftlfJll 2 HC7'V7*-;M 

2 4 1 «Sn5. 7V7*-;l/ 1 2 4 1 H\ H7^ 
x y ^ y >Tfu -fe x tc J: o TffM£ = 

[Xr7 71 8] 0 8 (a) %#SS-TSi:, Xf-y71 
9fc*^Ts #U^=F*S3iJil 2 1±C;^71 2 6 

Ay7i 2 6 Hi, 7V7*-;M 2 
4 1 %^lt, ema 1 3 1 t&ntz* /syy 1 2 6 

[X7--y7°l 9] 08 (b) *#RH**fcs Xr77°2 
0K*5^T, ^'J^SFffiiU 2 l±K*iJ^5KjS 

*« 1 2 5 1 *w?hi. mmm 1251 

Kti, 7V7*-;M 2 4 2«?tl§„ *'M5F 
811 1251 38J:tf tf-f 7*-;b l 2 4 U4, xf-7 
75 £Rli;£ffiT*JlgJ5!l;£ttS. Xx-y7l 3~2 0t«t 
oTs gn07*Py* i 00tS2O7n-^ 2 0 0tf 

(Xf7 7"2 0) 09^#?.gf-?>i:, Xx>y7°2 Ucfe 
V>T, 7'P7^«Hftl 2 0 0±iCi3O7D>y^3 0 
0^»fiK*nSo S3070'^ 3 0 Ofi, Sl©7n 
■y7 1 OOt^CTStlKM. 7D7^1iftl 
2 0 0 £H3eD7P7^ 3 0 0 t\&, 7f'y7l 3~2 

0fctt*LT^SE3S#7Xg«3 1 Hi, Xr7 7°l 
4-1 6tm^m^\ «3 07pv*3 0 0fr5R*S 
SM. mS<737*ny^*^Ta»1-5ST, Xr7 7° 
1 3~Xf--y72 0^*OiS*n*. 

IS 2 1 l*»fflLfcff, t75-y*lfi2 1 



fcffM£nfcffilx/l/-*-;Wc, try 2 1 2£fTl3)£ 
tfCi:t«}:oTtry2 1 2*SK9tttt3o #U-T5Kffl 

mmmmm 2 ©7a ^200 ©s« t Ltcrn^, 
z<D±icmmznz>m 2 ©7n 7^200 vmmm 

W»ffi»*H¥L<-r*ci:teJ:*}, !&x h- UXtc£§^ 
fttfBSikStt*. cntcib, ^XhUXtf^cf^IIhft 

# U -T 3 K^»E«MSfi*7n 7 * fctfffl LTSSljfi* * 

« n * t. o t « ft ^. w«i*!!a»-r « c i: tc j: 

iJS^I? * i> fe CD T" fe n £ © «fc 9 ft OT? fc f Uffl T* f 

BSUHoa&S] W±©«fc5tCs *SSWT?«, x+yvu 
fflflg^BiB«Ul^fiK*nfe7*n -y ^ t^cD»tti:^J 

[0fflOffl¥ft^] 

[01] *%m<D-nmm<D?*>. %\<D7uyt<Dm 

[0 2] *^CD-^MIJ<D7^, ^107"P7 7©ii 
[0 3] *«WO-*flfifl»J0 5-6, S2 07Py*0»i 
[0 4] *KWO-*fififfilOd%, S2C7n7*«DB 

ja7?ffi^xaii{c^-r0o 

[05] *mft<v~nmm<Do*>, m\<o^uy^tm 

2 07* a 7 * fc®»itt£ffi*l8mfcjS1- H. 

[0 6] ^l©7'n-y^^^ 

©sttt <Dfiji§f 73 &£isi«^ir 0, 

[0 7] *5EW©-^a«lJ€i5-6, 7D7^««*£DS 

[08] #isHji<7)-sffi»7-^ fuytmmmm 

[0 9] 7"ny*«ffti:g 

3 ©7p 7 * t ©»!W^ffi*lS)(Ht^t 0= 
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1 x^->7b-f 

10 0 i? 1 C070'y^ 

1 1 1 E^^^XSS 

121 ^U^5F»1 

122 #'M5K85SS 

123 *V^5FilI 
1 3 1 EMI 

1 3 2 

1 3 3 BBMifl 

1 4 1 <?V7*-/b 

1 4 3 ?V7*-;l/ 

15 1 #'M5K»*1 

1 6 1 

2 0 0 S2070'^ 
2 1 1 -fe^-y^MS 
2 12 My 

22 1 tf'MSKJftlMI 

[01] 
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2 2 2 #'M=K*6SW 
2 2 3 #Uf5K*fi8W 

2 3 1 msm 

2 3 2 EtiUl 
2 3 3 Kill 
2 3 4 RBM1 

2 4 1 ^>7*-;l/ 

2 4 3 ?V7*-;l/ 

2 4 4 ?V7*-;U 
25 1 #'M5KS»1 

3 0 0 83(0^7* 
3 1 1 E£#"7**E 

1 2 0 0 7P7^tif* 

12 4 1 ^7*-;b 

1 2 4 2 <?V7*-^ 

125 1 #U>T5FS»S 

1261 
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